INTRODUCTION
Our own research has shown that students often have very little experience in independently conducting experiments at school (7) . One potential cause may be resource limitations due to financial restrictions. Especially in microbiology education, buying nutrient media (e.g., Standard Nutrient Agar No. 1) and bacterial strains (e.g., Bacillus subtilis) may exceed the budget. To address this difficulty, we searched for a less expensive approach. We developed four nutrient agars consisting only of everyday substances available from the supermarket or online, two of them replacing standard agars and two of them specific agars. Additionally, we chose Bacillus subtilis natto as an example of a pure-culture species, which can be ordered online as inexpensive starter cultures. B. subtilis natto is an endospore-forming species (3; Biosafety Level 1 [9] ) that produces natto, a fermented food made of boiled soybeans and produced mainly in Japan (8) . To our knowledge, so far only the Gram staining of B. subtilis natto and the isolation of its DNA have been described for application in school (4). Our tip first reports on the newly developed supermarket (SM) agar variants; second, it suggests using them to introduce basic microbiological techniques; and third, it introduces B. subtilis natto in the context of the antibacterial effects of antibiotics and of supermarket products that students can bring to class from home.
PROCEDURE

Supermarket-substance agar variants
We developed four agar plate variants: SM1 and SM2 replace Standard Nutrient Agar (also known as Count Plate Agar; cf., [2] ); SM3 and SM4 replace specific agars, namely, Sabouraud-4% Maltose Agar (6) and China Blue Lactose Agar (1). Based on their known nutrient composition (1, 2, 6), we replaced each component either by complete substitution with an everyday substance (e.g., nitrogen source peptone by soy flour) or through a less pure, and therefore less expensive, product (e.g., purified sodium chloride by table salt). We bought all the substances in supermarkets or ordered them online (for details of all the agars' compositions, see Appendix 1). As an inexpensive alternative to an autoclave, we used pressure cookers for both sterilizing the media within Erlenmeyer flasks before pouring the agar plates and sterilizing the cultured plates within oven bags before disposal (Fig. 1 ).
Applying basic microbiological techniques
We applied two basic microbiological techniques to our variants. For SM1 and SM2, we isolated soil microorganisms and plated the suspensions on these plates using a Drigalski spatula (Fig. 2) . In the case of SM3, we streaked probes of fungi important for cheese ripening on the plates with a platinum wire (e.g., Camembert; Fig. 2 ). Changing the color of SM4 to dark blue makes it specifically able to detect lactobacilli, for instance in yogurt with living bacteria (in contrast to sterilized yogurt; Fig. 2 
B. subtilis natto as a pure culture
One can find several suppliers for natto starter cultures online, which are less expensive than pure B. subtilis natto cultures (e.g., natto starter kit for $4 vs. vial with freezedried bacteria for $50). We made up natto starter suspensions (for details, see Appendices 5 and 6), which we used for analyzing the antibacterial effects of both streptomycin, as an example of antibiotics (Fig. 3, left) , and antibacterial supermarket products (Fig. 3, right) . Again, we applied the general techniques of streaking and plating bacteria (for details, see the worksheets in Appendices 5 and 6).
Implementation
We implemented our new approach at four levels. First, within the framework of regular biology education, 8 th graders prepared the SM1 plates and applied all the basic microbiology techniques with B. subtilis natto as the pure-culture species. Second, within an inquiry-based microbiology education unit offered as an optional class, 7 th graders prepared the SM1, SM2, and SM4 plates. In pairs, they examined the following research questions: Is my yogurt still alive? Are our medicines for a sore throat effective? Can we make up our own antibacterial gargle? They tested their hypotheses by carrying out our experiments. That is, the students tested some sorts of yogurt for living bacteria and some antibacterial products. The antibacterial products included some that were purchased from a supermarket and used at home and some self-made (e.g., a self-made gargle containing thyme oil). With their results, they successfully participated in the German competition Youth Researchers. Third, our pre-service teachers had to carry out all the experiments during their microbiology teacher-education unit, and all were graded on their participation. Fourth, we implemented the experiments in our professional development courses for in-service teachers in order to familiarize the teaching staff with experiments using less expensive alternatives to standard nutrient media and pure-culture species (examples of the teachers' comments include "easily available," "low-cost approach," "fairly easy to implement," and "adequate level for education").
CONCLUSION
Our experiments provide an inexpensive approach to basic microbiology education while permitting inquiry-based science education. In other words, they provide a means of teaching "overarching concepts" and "key competencies for scientific thinking and laboratory skills" as recommended by the Curricular Guidelines of the American Society for Microbiology (e.g., the concept "humans utilize … microorganisms" and the competency "ability to apply the process of science"; 5, p. 35 f.). Besides reducing costs, our approach might help students better relate to the material: it seems 
